General information
All reactions were conducted under argon atmosphere in a glovebox. Ruthenium 
Theoretical calculations
The ring strain energy of a series of substituted cyclopenetene have been calculated with density functional theory studies performed with RB3LYP method at 6-31G (D) basis set using SPARTAN '10 MECHANICS PROGRAM: PC/x86 1. -273.930443 -(-195.333677-78 .588104) = -0.008662 Hartree 1 Hartree = 627.5 kcal/mol ΔE (kcal/mol) = -0.008662 * 627.5 = -5.44 kcal/mol 
Thermodynamic investigation of equilibrium ring opening metathesis polymerization of 2
An NMR tube was charged with catalyst 6 (4.5 mg; 0.00530 mmol) or 7 (3.3 mg; 0.00564 mmol) and 3-cyclopentene-1-ol (2) to the equilibrium polymerization theory, the thermodynamic data were calculated from the following relationships:
is the monomer equilibrium concentration, ΔH is the activation enthalpy (kJ mol -1 ) during the polymerization, R is the universal gas constant (8.3144
J·mol -1 ·K -1 ), T is the absolute temperature in degrees Kelvin (K) and ΔS is the activation entropy (J·mol -1 ·K -1 ). ΔH can be calculated from the slope of the line in (2)
The standard entropy change can be calculated by the rearrangement of equation (1): 
Synthesis of 4 by ROMP of 2
Following the thermodynamic investigation, the catalyst was allowed to decompose on standing. The decomposition mixture was suspended in MeOH (1.0 mL) and transferred into a vial (20 mL). The solvent was concentrated in vacuo, and the remaining waxy orange solid was dissolved in THF (1.5 mL). The THF solution was poured into n-hexane (5.0 mL), which precipitated the orange polymer. The supernatant was removed by a syringe and washed with additional hexane (2 x 2 mL). 
Synthesis of 4 by ADMET of 10
In a glove box a vial (7 mL) was charged with catalyst 7 (10.0 mg; 0.016 mmol) and THF (3.70 mL). Then 10 (1.6 mL; 12.27 mmol) was added by syringe. The reaction was carried out in an open vial. Following the addition of 10, immediate ethylene evolution was observed. The solution was transparent and had an intense orange color. After two hours reaction time, 0.3 mL ethyl vinyl ether was added. The mixture was stirred for additional 10 minutes and transferred to a vessel charged with n-hexane (5 mL), which precipitated the orange polymer. The supernatant was removed by syringe. The remaining waxy solid was washed with n-hexane (2 x 2 mL) and concentrated in vacuo giving a waxy orange solid. This solid was dissolved in THF with gentle heating and poured into n-hexane (5.0 mL). This precipitation procedure was repeated four times. The remaining precipitate was then concentrated in vacuo, giving an orange solid (714.9 mg; 68.0% -assuming the 17.4% monomer equilibrium concentration at 25 o C, the isolated yield is 82.4%). M n = 2.78 kDa, Đ = 1.38. 
Hydrogenation of poly(vinylalcohol-alt-propenylene)
A Schlenk vessel (50 mL) was charged with 4 (124.37 mg) and methanol (5 mL).
Once the polymer was solubilized, Pd/C (85.2 mg) was added (5% palladium per double bond). The black suspension-containing vessel was flushed with Ar three times and then placed under vacuum. Then a balloon filled with hydrogen was connected to the vessel. After 2 hours reaction time the orange supernatant became colorless. The mixture was stirred for an additional 22 h at room temperature. Then the black suspension was filtered through a double filter paper. The vessel and filter paper were washed with hot methanol (250 mL). The collected filtrate was concentrated in vacuo, giving 11 1 as a white powder (90.3 mg, 73%). 
